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being always heat treated for this use. It is also used in many automobile parts, the variety of high properties obtainable in it by modifying its heat treatment rendering it fit for almost any service demanding a strength and security from breakage that a simple steel will not, meet.
In some large dynamos the revolving fields are connected by nickel-steel rings having 3 per cent nickel,- the metal being particularly well suited for the purpose both by its strength and its magnetic efficiency, the permeability being high and the hysteresis losses low.
CHARACTERISTICS  OF DIFFERENT  NICKEL  STEELS  USED  IN RAILS
Nickel-steel rails usually having about 3.5 per cent of nickel have been tried by many railroads and are generally considered unsatisfactory, though small lots are still being made chiefly for use in tunnels and other unusually wet or damp places, both for their ability to resist rusting and for safety from breakage. Their price is nearly twice that of simple steel rails and they sometimes give three times the service, but their average life has been much less than that. One lot of Bessemer nickel-steel rails which gave between one to two times the service of simple Bessemer steel rails wore unevenly, and the metal flowed over the side of the head on the curve so that it was finally detached in thin splinters, some of which were 3 or 4 feet long. The rails from the upper parts of the ingots were more unsatisfactory than those from the bottom, and though the ingots were not examined for their soundness it seems evident that their upper parts were infested with blowholes as well as pipe, and that none of the holes or pipe were welded up in rolling, as the effect of nickel in hindering welding of steel is well established.
Properties of Ordinary Nickel Steel
The properties of ordinary nickel steel are given below. All the samples consisted of small test pieces, and elongations were measured on 2 inches except as noted. are imparted by the cold-drawing operations by which these tubes are finished. The ordinary grade with 3.5 per cent nickel is used in cannon, steel, with especial reference to the relation of physical properties to microstructurc and critical ranges. Bull. Am. Inst. Min. Eng., April, 1914, pp. 601-634.
